though accumulation of neutrophils within the endometrium and uterine lumen is most apparent during diestrus, only mononuclear inflammatory cells often persist within the lamina propria of affected uteri when discharge occurs. Although acute inflammation is usually minimal in affected uteri during proestrus, fertility if greatly reduced.
Bacterial endometritis in gilts likely reflects hormonal predisposition to infection rather than virulence of the causative bacteria. A variety of bacteria were cultured from uteri with endometritis whereas bacteria were inconsistently isolated from unaffected uteri. Bacteria that cause endometritis in gilts probably are constituent flora of the lower urogenital tract suggesting that onset of estrous cyclicity in gilts, and progestational stimulation of the endometrium in particular, facilitates invasion of the uterus by opportunistic bacteria that can then proliferate and induce inflammation; infiltration of neutrophils is most pronounced, and bacteria most numerous, during diestrus whereas both bacteria and neutrophils are less numerous in proestrous uteri. Endometritis in most affected gilts resolves after one or more estrous cycles, suggesting that estrogenic stimulation of the endometrium produces an environment less conducive to bacterial growth. Cyclic estrogenic stimulation of the uterus, and subsequent development of a mucosal immune response, might facilitate resolution of these uterine infections.
Lesions present within uteri of affected gilts are distinct from those described for other causes of endometritis in the sow such as infections with Staphylococcus aureus, Corynebacterium pyogenes, and pseudorabies 
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Hepatic Vascular Neoplasms in a Colony of Ferrets
€3. M. CROSS
Hemangiomas and hemangiosarcomas are tumors of endothelial cells seen most frequently in dogs and occasionally in other domestic and laboratory a n i m a l~.~,~~~J~J~ The recent literature, however, contains no reports of such tumors in ferrets.' This report documents the occurrence, over a period of 22 months (Feb. 1981-Nov. 1982), of both benign and malignant hepatic vascular neoplasms in 13 ferrets (Mustela putorius furo).
The animals were part of a colony of 60 ferrets housed in the Department of Biology, University of Saskatchewan. All males in use at the time had been born in the colony and were kept solely for breeding. Females had been imported periodically from various sources and were used in reproductive ~tudies.~ Few females survived to old age or were presented for necropsy. The colony is managed in a manner similar to commercially raised mink. Tissues sampled during necropsy were fixed in 10% neutral buffered formalin, processed routinely, sectioned at 5 pm and stained with hema-toxylin and eosin. Liver sections were also stained with Masson's trichrome.
Animals submitted for necropsy ranged in age from 2-5 years, ten of 13 were males, and 11 of 13 were in good nutritional condition and had died unexpectedly. Hemoperitoneum was diagnosed in nine of the 13 animals. In each case rupture in the tumor masses were found. Cavernous hemangiomas were present in five animals. At necropsy the tumors appeared as dark nodules raised above the liver surface. They ranged in diameter from 2-20 mm and occurred either as solitary masses in the lateral liver lobes or as numerous small foci in all lobes. Histologically the tumors consisted of large lakes of blood bounded by single layers of flattened endothelium (Fig. 1) . The amount of fibrous connective tissues separating the lakes varied from fine strands in two tumors to thick fibrous bands containing isolated bile ducts and groups of mononuclear cells in two others. Elsewhere areas of telangiectasis contained shrunken hepatocytes separated by greatly dilated blood-filled sinusoids. Thrombosed vessels were present in one of the tumors.
Hemangiosarcomas were diagnosed in eight animals. The primary tumors were large (2-3 cm), dark-red lobulated masses confined to one liver lobe. Some contained bloodfilled caverns. In addition to the primary tumor, there were, in two animals, numerous miliary-4 mm diameter, dark-red foci scattered throughout all lobes (Fig. 2) . There was extension of two tumors to the omentum and peritoneum. In two animals the tumors had metastasized to the lungs. The nodules in the lungs were 1-2 mm diameter, dark-red and fluctuant. Histologically, hemangiosarcomas often lacked the large lakes of blood. However, areas of neoplastic cells formed small clefts, many of which contained erythrocytes (Fig. 3) . Solid sheets of tumor cells consisted of plump fusiform cells with eosinophilic cytoplasm. Nuclei were pleomorphic, chromatin was often marginated, and nucleoli were prominent. Occasional bizarre cells had large indented nuclei and several nucleoli. Neutrophils, immature erythrocytes and groups of lymphocytes were scattered through the areas of solid tumor. Isolated groups of bile duct epithelium were also present. In some tumors fronds of connective tissues were covered by a single layer of plump neoplastic cells.
Malignant endothelial cells extended into hepatic sinusoids often greatly separating hepatic cords or isolating groups of hepatocytes (Fig. 4) . These cells had less cytoplasm than those in the solid areas of tumor but had prominent plump nuclei. Nucleoli were not as obvious; chromatin was finely granular. Lung nodules consisted of cavernous blood spaces lined by neoplastic endothelial cells.
The occurrence of 13 tumors apparently uncommon in ferrets within a 22 month period is noteworthy and has resulted in speculation as to cause. There has been no known exposure to factors such as vinyl chloride, radiation, brackern fern in the diet, or nitrosamine contaminated diet, associated with the occurrence of vascular tumor in humans and other a n i m a l~. l~~~~J * Should a genetic predisposition to these tumors be involved, similar neoplasms should be occurring in the offspring of these animals. The high male to female ratio is probably a reflection of the population presented for necropsy. In the 3% years since November 1982, one splenic hemangiosarcoma and three mesotheliomas have been reported in this colony. 
A Canine Ovarian Germ Cell Tumor with Extraembryonic Differentiation
J. E. DILLBERGER AND N. H. ALTMAN
Following fertilization the mammalian ovum differentiates to form both embryonic tissues and extraembryonic structures (yolk sac, amnion, allantois, and chorion). Ovarian neoplasms arising from germ cells might then be expected to exhibit differentiation along any of these lines or to be undifferentiated. In humans this is the case, but in dogs only undifferentiated tumors (dysgerminomas) and tumors exhibiting somatic differentiation (teratomas) have been de-s~r i b e d .~,~ This report describes a canine germ cell tumor differentiating along placental lines.
A 1 -year-old female Doberman pinscher was presented for an ovariohysterectomy. The dog had no history of illness and was in estrus at the time of presentation. No previous estrous cycles had been noted by the owners.
At surgery the dog had a firm 10 cm diameter mass replacing the left ovary with adhesions to the omentum, mesentery, kidney, and intestinal tract. The tumor, right ovary, and uterus were excised and a section ofthe tumor was placed in 10% neutral buffered formalin. The dog recovered uneventfully from surgery and was free of illness or palpable tumor 6 months later.
Formalin-fixed tissue was cut into thin sections, dehydrated through graded ethanol and imbedded in paraffin. Five pm sections were prepared and stained with hematoxylin and eosin (HE) and by the periodic acid-Schiff (PAS) reaction. Additional 3 pm sections were stained by an avidinbiotin compledimmunoperoxidase method for alphafetoprotein (AFT), human chorionic gonadotropin (HCG), and pre-keratin.
Briefly, the slides were heated to melt the paraffin, dewaxed in xylol, and hydrated through graded ethanol. Endogenous peroxidase activity was blocked by treating the tissue with hydrogen peroxide in methanol for 20 minutes. The slides were rinsed, then treated with bovine albumin for 30 minutes to reduce non-specific background staining. After rinsing, the tissue was incubated with either rabbit anti-human chorionic gonadotropin (Cooper Biomedical Inc., Malvern, PA), rabbit anti-human alphafetoprotein (Dako Corporation, Santa Barbara, CA) or rabbit anti-prekeratin (Dako Corporation, Santa Barbara, CA) for 30 minutes, followed by biotinylated antirabbit IgG for 30 minutes. Avidin: biotinylated horseradish peroxidase complex (ABC) was prepared and the tissues were
